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Total ion chromatogram of the volatile oil of A. officinarum
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Tab.1 Constituents and contents of volatile oil extracted from A. officinarum in Hainan
/min 1%
Code Compounds Formula  Retention time Relative content/%
1 Methyl isovalerate CeH,,0, 9.316 0.026
2 Isobutyl isobutyrate CgH,,0, 16.716 0.244
3 Tricyclene C,oH6 17.436 0.079
4 o- Alpha-thujene CpoHye 17.707 0.167
5 - Alpha-pinene CoH, 18.413 3.973
6 Camphene CoH, 19.458 3.71
7 B- Beta-pinene CoH,e 21.523 6.892
8 6 - -5- -2 - 6-methyl-5-hepten2-one C;H,0 21.693 0.176
9 B- Beta-myrcene CoHg 22.065 0. 886
0 2- -2- Isobutyl 2-methylbutyrate C,H,,0, 22.81 0.255
11 1- 1-phellandrene CioHyg 23.231 0.039
12 Isopentyl isobutanoate CyH,s0, 23.487 0.03
13 2 - 2-methylbutyl isobutyrate C,H,; 0, 23.709 0.049
14 - Alpha-terpinene CpoHye 23.937 0.361
15 Dl-imonene CoH, 24.919 0.145
16 18- 1 8-cineole C,H,,0 26. 084 42.653
17 -B- Trans-beta-ocimene CoH6 26.331 0.164
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1 Continuing table 1
/min 1%
Code Compounds Formula  Retention time Relative content/%

18 2 6-dimethyl hept-5-en -al C,H,,0 26.67 0.011
19 Isoamyl butyrate C,H 0, 26.732 0.014
20 2 - 2-methyl-butyl butyrate CyH 40, 26.921 0.024
21 v - Gamma-terpinene CoHye 27.192 0.491
2 a- Alpha-terpinolene CpoHy 29.238 0.301
23 Methyl benzoate CgH;0, 29.654 0.013
24 2 - -3 - Isopentyl 2-methylbutanoate CioHy 0, 29. 886 0.067
25 Linalool C,,H;sO 29.963 0.291
26 2 - 2 - 2-methylbutyl 2-methylbutyrate C,,Hy O, 30. 166 0.083
27 Isoamyl isovalerate C,yHy, 0, 30.22 0.038
28 2-methylbutyl Isovalerate CioHy 0, 30.432 0.094
29 (E) —4 8-dimethyld 3 7-nonatriene C,,Hy 0, 31.071 0.005
30 D-fenchyl alcohol C,oH,zO 31.143 0.081
31 Camphor C,oH,O 33.567 1.274
32 E- - exo-methyl-camphenilol CpH, 0 33.765 0.124
33 Benzenepropanal C,H,,0 34.519 0.014
34 Borneol CH 0 35.081 0.3

35 6 - Delta—terpineol C,oH;sO 35.119 0.266
36 Isopinocamphone C,oH, 0 35.554 0.024
37 4 - 4+erpineol C,oH;s0 35.961 1.761
38 Dill ether C,H;0 36.333 0.01
39 a- Alpha terpineol C,,H; 3O 37.291 7.23
40 Myrtenol C,oH,cO 37.436 0.04
41 66— - 3.1.1 -2- -2- Homomyrtenol ~ C,; H;s0 37.634 0.017
42 - cis-piperitol CoH,0 38.011 0.034
43 a- AlphaHenchyl acetate C,Hy0, 38.901 1.819
44 Thymol methyl ether C,H,O 39.603 0.017
45  4- -2- 2-Butanone 4-phenyl— C,H,,0 40.352 0.064
46 Carvone C,H,,0 40.41 0.021
47 3-methylbutyl hexanoate C, H,,0, 40.691 0.017
48 B- B-phenylethyl acetate C,,H,,0, 41. 141 0.014
49 L-bornyl acetate C,,H,, 0, 43.322 0.279
50 Isobutyl benzoate C,H,,0, 46.127 0.39
51 a- Alpha-cubebene CsH,, 47.602 0.018
52 Cyclosativene C,sH,, 48.976 0.057
53 a- Alpha-ylangene CsH,, 49.179 0.184
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1 Continuing table 1
/min 1%
Code Compounds Formula  Retention time Relative content/%
54 a- Alpha-copaene CisHy, 49.455 0.058
55 Methyl cinnamate CoH, 0, 49.731 0.019
56 (-)-B- ( —) Betaelemene CsHy, 50.456 0.324
57 a- Alpha-gurjunene CsH,, 50. 688 0.028
58 a- Alpha-bergamotene CisH,, 51.926 0.025
59 a- Alpha-santalene CisHy, 52.313 0.235
60 Trans-earyophyllene CisHy, 52.57 1.768
61 B- Beta-Cubebene CsHy, 52.986 0.027
62 v- Gamma-elemene CsH,, 53.116 0. 149
63 a- Alpha-bergamotene CisHy, 53.266 0.997
64 a- Alpha-guaiene CisHy, 53.503 0.261
65 37- 3 7-guaiadiene CsHy, 53.789 0.063
66 v - Gamma-muurolene CisHy, 54.04 0.055
67 Calarene CsH,, 54.243 0.443
68 a- Alpha-humulene CisH,, 54.674 0.634
69 B- Beta-Santalene CisHy, 54.761 0.023
70 Epi-bicyclosesquiphellandrene CisH,y, 55.128 0.102
71 a- Alpha-muurolene CisHy, 55.506 0.110
72 v- Gamma-Selinene CsH,, 55.685 0.02
73 a- Alpha-elemene CisH,, 55.863 0.33
74 Germacrene-D CisHy, 56.366 0.287
75 B- ( + -) — Betachamigrene CsHy, 56.497 0.157
76 B- Beta-selinene CisHy, 56.691 0.502
77 Valencene CsH,, 57.058 0.485
78 a- Alpha-selinene CisHy, 57.223 0.649
79 é- Delta-cadinene CisHy, 57.972 8.641
80 a- E e-alpha-farnesene CisHy, 58. 166 0.029
81 v - Gamma-cadinene CisHy, 58.528 2.386
82 Selina-3 7( 11) -diene CsH,, 58.712 0.066
83 B- Beta-cadinene CisH,, 58.794 0.119
84 a- Alpha-gurjunene CisHy, 59.709 0.187
85 a- Alpha-calacorene CisHy 60.081 0.206
86 Eremophilene CisHy, 60.308 0.039
87 Nerolidol CsH, 0 60. 836 0.096
88 B Germacrene B CisHy, 61.087 0.346
89 ( —) —Caryophyllene oxide CsHy 0 62.543 0.138
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1 Continuing table 1
/min 1%
Code Compounds Formula  Retention time Relative content/%
90 a- Alpha-cadinol CsH,O 62.693 0.286
91 3 - -3 - 3—phenylpropionic acid €, H,,0 63. 268 0.025
3-methylbutyl ester
92 ;—methylbutyl esfer Frhemipropionic aeid CisH0 63. 486 0. 068
93 Humulene oxide CsH,,0 64.042 0.135
94 Torreyol C,sH, 0 64.279 0.302
95 T- T-Cadinol C,sH, 0 65.74 0.07
96 T- T-muurolol C;sHy O 66. 364 0.064
97 a- Alpha-cadinol C,sH, O 66. 543 0.225
98 ( + —) S-epi-neointermedeol CsH, 0 66.673 0.246
99 ( -) <Allokhusiol CsH, 0 67.201 0.121
100 Levomenol CisHyO 67.873 0.068
101 ( -) -Anymol C,sH, 0 67.984 0.025
102 - Alpha-santalol C,sH,, 0 68.743 0.16
103 Juniper camphor C;sH)x O 68.918 0. 155
104 z-a- - Bergamotol z-alpha-trans— CsH,,0 69.512 0.423
105 cis-farnesol CisHy, 0 69.711 0.043
106 Isospathulenol C,sH, 0 69. 899 0.06
107 -B- cis-beta-santalol CsH,,0 70.997 0.008
108 - Alpha-sinensal CsH,0 71.524 0.111
109 Ambrial CsHyO 74.543 0.087
110 Phenylethyl benzoate C;H,,0, 76.995 0.015
GC-MS 20
80% o N 2,
2 RSD 3% N
2 R (n=5)
Tab.2 Results of accuracy stability and repeatability tests ( n =5)
RSD /% RSD /%
Relative retention time RSD/% Relative peak area values RSD/%
Peak No. Name
Accuracy Stability =~ Repeatability =~ Accuracy Stability =~ Repeatability
1 18- 1 8-cineole 1.75 1.83 1.92 0.94 1.07 1.69
2 - a-terpineol 1.45 0.42 2.60 1.47 0.93 0.77
3 B- Beta-pinene 0.00 0 0.00 0 0 0
4 Camphene 2.00 0.383 1.27 1.48 2.16 1.83
5 a- a-pinene 2.17 1.05 1.30 0.86 2.21 2.12
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2 Continuing table 2
RSD/% RSD/%
Relative retention time RSD/% Relative peak area values RSD/%
Peak No. Name
Accuracy Stability =~ Repeatability =~ Accuracy Stability ~ Repeatability

6 trans—caryophyllene 1.34 1.41 1.90 1.25 1.80 2.38

7 6 - S-cadinene 1.60 0.92 0.67 1.55 2.15 142

8 o - a-bergamotene 1.43 1.26 1.30 1.34 1.92 1.16

9 Camphor 2.07 1.86 1.07 0.93 2.60 2.03

10 4 - 4—terpineol 1.68 1.90 2.16 1.04 1.98 2.08

11 o - a-humulene 1.45 1.37 1.67 1.14 2.43 1.70

12 B- B-myrcene 2.00 2.25 1.57 2.07 2.44 2.19

13 (-) -B- ( -) B-elemene  1.07 2.07 1.90 1.62 2.33 1.96

14 a- a-santalene 1.42 1.67 0.91 2.21 2.81 2.21

15 B Germacrene B 2.53 1.35 2.30 1.69 2.63 2.55

16 Valencene 1.27 1.57 1.46 1.30 2.40 2.35

17 Calarene 1.66 0.58 0.81 2.02 2.07 1.99

18 v - y-terpinene 1.62 1.41 0.86 2.50 2.29 2.02

19 L-bornyl acetate 2.40 2.25 1.19 2.47 2.12 1.80

20 Linalool 1.55 1.53 1.02 1.01 1.24 1.86HJ
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GC-MS Fingerprinting Analysis of Volatile Oil from Rhizome of
Alpinia Officinarum in Hainan

WANG Hui' ZHAI Hongli' MEI Wenli' YI Bo® CAI Caihong' ZENG Yanbo'
DONG Wenhua' DAI Haofu'

(1. Institute of Tropical Bioscience and Biotechnology/Ministry of Agriculture Key Laboratory of Biology and Genetic Re—
sources of Tropical Crops/Hainan Key Laboratory for Research and Development of Natural Products from Li Folk Medicine CA-

TAS Haikou 571101 China; 2. Department of Pharmacy the 187th Hospital of PLA Haikou 571159 China)

Abstract: Volatile oil extracted from rhizome of Alpinia officinarum in Hainan was analyzed by using GC-MS fin—
gerprinting and 110 constituents from the volatile oil was determined of which 20 constituents were detected ac—
curate and stable with good repeatability. This fingerprinting method can be applied in the evaluation of A. offici—
narum as it is simple and reliable.

Key words: Alpinia officinarum; volatile oil; GC-MS fingerprinting

Two-dimensional Polyacrylamide Gel Electrophoresis Techniques for
Proteomic Research of Gluconacetobacter

YANG Xuan' LI Jun' LI Congfa' HAO Junran® XU Wentao® LIU Sixin'
(1. College of Food Sciences Hainan University Haikou 570228 China;
2. College of Food Science and Nutritional Engineering China Agricultural University Beijing 100083 China)

Abstract: The protein extraction isoelectric point of distribution and protein purification of the proteins of Glu—
conacetobacter a stain produced bacterial cellulose were tried and optimized to establish a set of two-dimension—
al polyacrylamide gel electrophoresis ( 2DE) techniques for proteomic analysis of Gluconacetobacter. The results
showed that Gluconacetobacter proteins were mainly distributed in the range of pl 4 —7. The 2D Clean-up kit
purification after ultrafiltration concentration gave better protein separation effect. Under Coomassie brilliant blue
G250 condition (1037 £65) protein points were isolated.

Key words: Gluconacetobacter; two-dimensional polyacrylamide gel electrophoresis; proteomics



